[JP,2003 152076,A] 

[Problem(s) to be Solved by the Invention] It is desirable that a silicon carbonization 
film is applied as a copper diffusion prevention film in the semiconductor device which 
adopted the above copper wiring as mentioned above. It is because specific inductive 
capacity is more low and the effect of decreasing a layer insulation membrane 
capacitance is large as compared with the silicon nitride which are other candidate 
material. 

[0016] However, a silicon carbonization film cannot necessarily prevent copper diffusion 
completely. For example, copper diffusion prevention functioning becomes inadequate 
by existence of the impurity in a silicon carbonization film, or a copper diffusion 
prevention function declines by secular change. 

[0017] Therefore, in order to raise the reliability of a semiconductor device, lengthening 
a lifetime until it raises the copper diffusion prevention ability of this silicon 
carbonization film and an insulator layer results in dielectric breakdown by copper 
diffusion is always called for. 

Invention according to claim 1 is a semiconductor device with which it has a layer 
insulation film, the conductor which makes copper a principal component, and a silicon 
carbonization film, the aforementioned silicon carbonization film intervenes between 
the aforementioned conductor and the aforementioned layer insulation film, and an 
oxygen atom is contained in the aforementioned silicon carbonization film more than 30 
atom %. 

[0020] Invention according to claim 2 is a semiconductor device according to claim 1, a 
nitrogen atom is also contained in the aforementioned silicon carbonization film, and 
the aforementioned silicon carbonization film is a semiconductor device which contains 
an oxygen atom and a nitrogen atom more than 30 in all atom %. 
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->y af^Hfcffit SMI*., 

[111*43] (a) «m«IW«r*riM-5l«i:. 

(b) «S^tt5*t#t^t5ISt, 

( c ) MGft# t WE* MI&JttK t »M I- 5" !> =« >^ 

lines/ y = ^^kKiwii. 3 o w^-%ea±« 

[flt#* 4 ] If #31 3 tEftO*»i«!illo»St*ife 

*T 3 0^%W-h^tf¥^frSB«Siit*fe> 
[JIWW^iW'tKW] 
[000 1] 

[3693<£>JR-r5Kffi#If] -WSSWte, SSE^SrSfflL 
[0 00 2] 

0. 13|imy-httttW©^7-i 
*co{f-5§-iI3£t4. h7^**wfs-S§-iI5Ei:E*fcSJf i 

p-e* £ ft 5 # 5 . E& t* -y f-nm^MM^tsK-o 

tit, h7Vi*;**fc:*5l7SflH3TSJt<fc9 tie^sssco 
[0 0 0 3] EI*ii5i(4RC<WfI (strtxgra^m^ 

[ 0 0 0 4 ] m 1 9 14. «8)ft*i&i*^$BR<* 

BT-i4. 2g<O^Ei^i45^fi£$ix-C^'5o 
[0 0 0 5] B.^trti. -> U ^mm^Wfc 1 1 1 

gp^»gi 1 2*s^$Hti^, ttt, T^mm 

1 1 2W±tr^l <7)i-y^v>/^ Fy/il 1 3, mi 

<n{&mmmm? B mmm 1 1 4 *34tf m i <o^— 



mi i 5i&s^^J^-Cv^So 

[0 0 0 6] **J, ®l<7?i-y^V^^ hy/Il 1 3 

it, m i <oi&mmmmmmm 1 1 4 ^ 

Slff)/>- Kv^i'lgl 1 514, SlOffiSSS* 
«W*6^l 1 4rttcffiH*4r^fiS;-rSfcftW^— 

[000 7] » l £>4&tttt4*JlMf&ftll!l 1 14fc < tO t f 

ico/n— k^^.^^i i 5(*ji3i4ia^^^$}x, ^ 
r. t^»4® i 5 7y#/n i 6*34 t/m i co^isa^ 1 

1 7 7>^j&£ft-C^5o 

[0 0 0 8] ^LT^d, ±IE«it±tcl4, %\<»m 

imv5±mi i s, m2<n<mnmmmmmmi 1 9, 
»2«>^s'^>^ hypTRi 20. %3<Di&mnmm 
mmmmi 2 1 . tstxfn 2 n^-v-r^ir mi 22*5 

[0009] mi »«i4:«wilik 1 1 8 (4, ii^stms: 
looio] mi o«Htt«w±a 1 1 8 14, «&tt6& 

Jht&£r#L-C^5->y =>>^ffcl® (J£iWf^6. 5~ 
8. 0) y = VfBflSfflt (tfc»*sp* $ 4. 5-5. 

saso**^ (i-*^*,tt:«i«*roffii») ->y=^ 

[0 0 1 1 ] ftio. I2©xyfv^ h-y^Hl 2 0 

14. m3<D{&mmmmmmmmi 2 1 rtKBiMfttr&A 

[0 0 12] »2©^-Kv^^ll 2 2(4, IS 

3«?(SR«*«Hilft»)Ki 2 1 rtt^ia^ft^^-rsfc 

[0013] m 3 ro(SSt«*JilBlfi»ffll 1 2 1 *3 iO^m 
2ffl/N-KvX^^l 2 2rttdl4ia^?*^ffM^tl„ * 
fc, iE^?#l 2 4t"^tBLfcm2W^i/^>-7'^ h-y7 
^1 2 0W-»i3J:O { *3«>fl£««*SHIfi»Bll 1 9 

(D^iE^l 2 6A'«SntV^„ 
[0 0 14] ^LT^ibK. ±ffi«3S±«w» 2 O^fcm 

i4, ->y ^yiftifcit/v-D ^^itif^fc^^. 
» i ro«tt*wjhBi 1 1 8 1 mm^m?$tmf&®&.*M 

* tv\ 
[0 0 15] 
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t l t •> y 3 ^ wis r t ^ * t^o 

[0 0 16] b^bft^b, ^^^«(«fUt) 

y 3^(fcJ8i*<^^ 

[0 0 17] J: or. ^cDmmte&MtbZ) 

[00181 tl-C, ^^^pUfi, SHEISfllJfiS: 
t>o^*flcKK^*3i^T, *>y =* vgJfla*<0«ffittKifc 

[0019] 

HWK:»*i-5fc«>w*ai »#* l KE* tf>«9§ 

[0 0 2 0] If *JS2 lwE*o*Wtt, l»* x f l l-R« 
[0 0 2 1 ] It** 3 U:E*W>«Wtt, ( a ) SHfett 

xet, (b) m*±at&kTzmm#t: 

MtiXSi, (c) WE*«ff4:WEIimi61»l»t 
iiIW3 0if%^i^ix^) 
[0 0 2 2] if **S4 lc:E«W>389IM\ If* 1 ! 3 KE« 

[0 0 2 3] 

T^tJ^£3 os^-%)^±^^it^r fc-e, i>y^^ 
[0 0 2 4] 01-05 ti*^Jfi^ffitr^s^Wftig 



Hi^?>IBI-RWi"5. 
[00 2 5] ft, v-y =n^fflE*s<0*«l±fc:. 

$KD/^Kv^^§5^Mt6 (11) o ft*** * 

Hlt^*ll8^*3^Ttt, «6iisJ:tfTWIft**2-e* 

[0 0 2 6] £fc. JllOiyf^ Hy^8t3tt, 
m-/^^^^r^ h yzf£-&Z>tzib<nmxhZ>o %$i<v^ 

[0027] z<Dm\z&mz-ii. ^ja^tfti, >y 

a^ftfcJBS, >-y ^^JRitllJlJfeir^tgfflSttS. ^ixo 

[0028] */c. mi(D\&mnmmmmmm4\a*. 

*t5 0 «itf, ikmfc^J^****-*^ (Hydrogen S 
ilsesquioxane) , * ^/Uis/Ulz* (Methyl 
Silsesquioxane) . # Jl 7 !l /^-f ^ (Poly ArylEth 
er) * T d -^"if ^/ ^ y ■v^- (Aromatic Polymar) , 
^y/y^ny7y (Benzocyclobutene) , ^!ir h7 
7nnxf (Polytetraf luoroethylene) ^"Cfo 
5o Sfc. tOttllb, tf-^* v-y #-T?fc5=*Hrn>y 
/I- (Xerogel) , ^7 0^ (Aerogel) ^ if, 0^^^ 
»-C»J***t5*fJ|SK>. 7y*->!) aV'IWUII (SiOF 
fit) , 7>7*fcT^U7r^^^> (CFK) . 
V (Palylene) , ftftsR a ^ (BNM) > »>5 3 >8 
{fcJK (SiOC^) /^^CVDS (Chemical Vapor Depos 

zhh<ni&mmmmrm&mm<Dktmmm*i . 8-3. 

[0 0 2 9] S/c. f£l<D'^—Y?-?x9fl9k5\zl*mz- 

tf , v!)3 ^^^k. y =1 vsMtsMk ^> y = 
■7^^1511 ®ioi£KS*«Pfl*fe)»]K4rt^ia»}» 
TM<om 1 <ote»«*»Mtt8MJt4 ^EI»»j«i*w 

^b^^MSJFS : CMP (Chemical Mechanical Polishin 



(4) 2 0 0 3 - 1 5 2 0 7 6 



[0 0 3 0] m 1 <D^- Y?T*?f&5&7* h V 

^troTld^ff 7 a fc»J«1-4. ^tt, Il^yr 
y^/U6*3<t^»iw«BE»7Srrco)i|l^fiS:b, H 

B«H»7 art^^*rnbS:8lll-t"5 (02) 0 11^ 

✓<y Tt<^/u6[3:, %\<nmw$ki\z&\^x$-> } o . ss^ 
[0031] ::m jSioxyf^hy^ia 

[0 0 3 2] fc*5, fBio^yr>^^6^tt«*tfSi 
VMiCVDife*cJ:9»fiS:i-5. Sfc. *i<a«BK«m* 

[0 0 3 3] ±iBxa-e»e>^fc«it^iit-, as i 
E»7^«i-s»i<7>«ttiRRjhjB(8, m2<D&mmm 

Ml 2Sr^ol«l:»*t6 (03) 0 
[0 0 3 4] £T\ *3a6^>»1»t?tt, »1<7>«J£;»E& 

[0 0 3 5] Sfc, »2*3J:U c »3WffiR**jiliniftlR 

19, l l irrt, ^i^fill$ITOll4 

[0 0 3 6] Sfc. ^2<D^y^^^^ hy^JBtl 0 

[0 0 3 7] *fc, fg2<D/>- Kv^^Il 2tt. Igl 
<7)/n— K^^«5 £PMIItfV^- K^**JB£i: bT(7)^ 
fi&SrWU $ bM. TJl<o*3<oiS»«**WlftWHEl 

Mk ->y 3^B8WtUt*5J:tf->y ^ 

[0 0 3 8] gCtr, ^ 2 (O/^ K^^^Il 2^-7^- h 



^tUT*3<o(£»«*flBU6»«tl Wr-YJA^v* 

icSfchL^2o^^^>^^ h^/ii o<o— n&7 

-r^^ £ LT® 2<75®»IS*Jira*fe»JK9*5J:0 5 »l ^ 

Sr»fiR"f-5 (04) o 
[0 0 3 9] ftjo, »2Wxyfy^ h y^il 0 

smtti 4©«*^jccfcffi«iw»fiasns 0 ±o 
t, m2te£ifm3<nt&mmmmmmmm9, 11&1 

[0 04 0] ^LT, fgl<Ds<VT**J\'6&i:Xfmi 
<nm&m 7 t I2(D/<y7^/H 5 

2 o£P3EMl 6«r»*U S2(D^K^^Il2i 
<DgB#&CMPftl::<fc»9&SU tttt?Ll 3ioJ:r/ia^ 
ii4rtl:WII« (05) 0 l2^<!)7^/v 
1 5te, Sg2CQ§|iffi|£l 6HSIT*5 5, S^TLl 3 jo 
J:oqEMH»l 4©ftll:fiot»«SJi5. *fc. *i 

<7^Ifi£# 7 W\ m2 <D9SR£k I 6 (DO h&mi 1 3 rtiC 

[0041] fix, m2<Dm%mi 6<D±jj\zm-tz> 
m2<DmfciikP5±mi rtmatrz me) . *2<^« 

Sfc»85jhBli 7^t»iw«tt*WjhBltlB«K:, 

[0 0 4 2] Z<D&?\Z*mifc<OMM\Zid\,^X^ *1 

^3irj«»2offlffi»KihiR8 I Hi:, ii^m 

[0 0 4 3] 17^, v- y =1 ^^M + CQ^ffl^^t- 

mft (m±mp) kvm&z^-rmxhZo tz&, 07 
->y ^im:mi, ^t(D^y^»±\zmwmi: 

MIT, Mtt«*s+ft!L *>y 3>*«d s -« (S«m 

IT^titei^t^irli, 2 0 0 0 Cco#H^U 
K f 1 M V / c mOtSSrM LfcS^^fiT'fc^o 

[0 0 4 4] m7frbWbfrt££ Ifc*!*^*^ 
ttK*J®^ + a*JW^«*H:*^3 0JDS^%W±^ft 
st. ^^c^#ma^r^^^u ^ Tv^^ 0 5 0% 

^3 0%^b5 0%0M-Ctt€fS^S:firo^y ^^mt 
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So 

10 0 4 6] y = ^^kfll^*fe»?iK«o^tt. ^® 
fi^bt^^^^ffift^i^ 31^8: £*xS t 

<D £ 5 ft Pal ^ ^> WESfrf fc Liv^t»T*fe§o 

-rftfrib. @7(^ii»^*5i>-c>'y ^ y^fti^Hi* 

[0 0 4 7] tot, »*« : f-*>4v^ttSl3llJDS : f- + ** 
[0 0 4 8] ifc^ljS^fcSv^tt**^*:**^ 

[0 0 4 9] ^^yRftlrt^^^^^^ 

£>iClf±, Wi'>PH^ (OrganicSiloxane) ^v-y^ 
y//U3^y K (Silicon Alchoxide) £rl£#li~S7K 
fcSVML Wffi*>^> (Organic Silane : S i H 

n R 4 . n . fc«LRttr^*/uat (c n H 2n+l ) ) 
[oo5o] i/y^y^kii^ls^+iM 

ttiS^7y ; e^7, *fcJ±, iSftSi^7>^^ 

[0 0 5 1 ] *«^n^^|i, $^HM*tf>ft*>fc:S i 

O n ) S i R 3 , RttT/l^^r/V'* (C n H 2n+l ) Sfcttzk 
fit) taitt^n^V .( (R 2 S i O) n , RJlT/i^A- 
X (C n H 2n+1 ) *fctt**, n»3PJl) fc*SiJ-e# 

So 

[0052] wiWfciffl'rtaift^B^fc u-t 

te x HMD SO (Hexamethyldisiloxane:Si 2 0(CH 3 ) 6 ) , 
OMT S (1, 1, 1, 3, 5, 7, 7, 7-0ctamethyltetrasiloxane: 

si 4 o 3 H 2 (cH 3 ) 8 ) ^fcSo »»hc»b-c**« 



^S/n^-if^^ ttli, OMCTS (Octamethylcyclot 
etrasiloxane:Si 4 0 4 (CH 3 ) 8 ) . TMCTS (1,3,5,7-Te 
tramethylcyclotetrasiloxane: Si 4 0 4 (CH 3 ) 4 ) ^fc6 0 

[0 0 5 3] ->y 3y7^3**>K»TEOS (Tetrae 
thoxy s i 1 ane : Si (OC ft) J I- ft « * tt 5 SS?£*e fe D . 
^^T*^Si(OR) 4 ^fcliSiRl n (0R2) 4 - n £f££^S 

Cl ^XiiRlliT/t-^/i-S^vK*, R2ii TATA'S) « 

EOS (7)ftil:TMO S (Tetramethoxysilane:Si (OC 
H 3 ) 4 ) . TMS (Trimethoxysilane:SiH(OCH 3 ) 3 ) , D 
MDMOS (Dimethyldimethoxysi lane : Si (CH^ 2 (0CH 3 ) 

2 ) ^fe^lo 

[0 0 5 4] Jbfa<£> t 5 ftJ®**#* JrfiMwlI^ L 
2 0 0PaSSl:iIJtlf^7X^CVD 

t\ 3 0 0-4 0 OT^fx/Eb/^S®^ 

[0 0 5 5] **liS^*)5V^W:**]W^- + a*W^* 
[0 0 5 6] ft*5, ±fE^^y 3 

[0057] *iwo»tt»3:«6**(*as«^±nri, 

^lSotU ? ^2(7)^mESlh^8, 17l:V!l3^«ft 

[0 0 5 8] -Tft^-b, *HJE^lBt-*3V^-C^, 
-ffcBISrWlfilRBSJhRS, 1 7 £ LTiPffi^ 7 , I6_h(c 

aem 7 Jtg^m 2 0fitt«MmtfiiuJt9 ^*>« 

St»S:WJhi"Swi:*5-C#5 0 * 2 <Dfflt£i![&&itffil 1 7 

o«Bffi«S:R±i-a - 1 ^-e# So 
[0059] ftSb\ @ 6 -er±» 2 <D«ffi«KJt)R nl 

c7)«lBglit>^^A/, *<D±.\zmi ft^bm3<D{g;^m* 
SMI6ft9K4, 9, iii:H«(OftRt*aB*ftW s 
M^fcf^»KtlrK±t^I^t'fo^ 0 -Tft 
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[0060] *fc, *Mtt<omm\z& t z>*m»mwi<o9i 

[0 0 6 1 ] #*3. Ilioj:^l2^iES7 J 1 

[0 0 6 2] Sfc..*J8HS^«IWw*3^Tli, EilftOfl* 
^[^tot, »lft^L»3 0(SR«*»KI*6aiBt 
4, 9, llSrftl3*U t^rtSlJiHIilTa, 1 
4*5itf»tt?Ll 3«r«j£LT^5o :ni:it), i^fr 

[0 0 6 3] Wx.tfT««JS±»wAJRil«:*fiJtb. 

[0 0 6 4] <c*5, »lo«IBIfc7 0>EI*<z>l«i 9 t-t 
±m <n mmi i 3 ^ o 3r /J% £ ^ r 4: a* - M t? 

35 1 oSHffifftE&ltJR 8 l<vm%m7 frh 

(Dm 2 axKvtmwmifiiHK 9 ^<nmwiSL*mmz.p5± 
[oo6 5] <nm<DMm2>*ni&<oMmte. m&<o 

[0 0 6 6] 0 8 -Ell 2tt*H«0««^«S*«ff 
K«^»3t*S5fe«r*i-H-e*9. 0 1 3»*nfcJ;.5# 

£ a tlt^^i:, 3£tS<D7g«Si fc*5tt*»l <*V<y T 

KD^u±^yu — tmmxh^o BIT, 08^b«Stw 
[0 0 6 71 Sf, '>y3^SSf(DlS2 11:l:, h 
2 2Mt^ c LT, TSR*6»S 2 2W1CIK7) 



2 4*5j;tf!Bi<7V^- K^**«2 5«r«fiM-« (HI 
8) o ft**, *3IJ£o^JI8^iot^Tt. S«2 1*3 it/ 
TSM6SJ12 2-e«^$n5«iSS:iBjt6JgriUBOT«B« 

[0 0 6 8] *HJ£<7)®^joV>TH, Mlf:i9 
tc. 1 1 Ox^f y h 3*3^1 1 (D^- 

T-<7)^*it*^3 oJK^%£A-bt-Lfc>'i> ^^Hfcjgs-e 

■Ct>. *>y =^«fk«tt^y^^^ hy^»1IB*5it/ 

[0069] *fc. mi <D&mmmm?*mmm 24c 

[0 0 7 0] #C<C N Il(7)/^K^^^I2 5&7* h 

yy/77^s*ifflv^^-=^u rtbS:^^ 

^^Srno-CE««2 6 Sr^jBKi-S (09) o 

[0071] itv^r, Etttift2 6rtoaffite, KSfiSH 1 

Ji^bfc->y =«>K^b«l^»sfcStLSi5i-, *ti&& 
nki-zniW't K9*^»«ffl«a«2 7 a 

9<7?«iS^ffiS:*5i9l-«*-r« (0 10) 0 
[0 0 7 2] Lt , 11 W K**— /W£J*/B&» 
K2 7 at^LTS^ttK^^^y^^^Srffv^, EJlfc 

*i-£ 0 mia^ JBl<7)iM p K** — /UK 2 7 b& 
m&lrz (01 1) o 
[0 0 7 3] ftl:, m l<Dm%m2 8«r«j*U SSl<7> 

K^**Jtt2 5±Offl^SrCMPtt«wi 
5o ^ixiwJttK EIMIt2 6tt»i<Z)^ K^*— ^fBt 
2 7b Sr«*«^b"r»l W«HEj|»2 8-e^*S*t5 

(01 2) o ttt, mm^h^^^mmiw^+^m 

DR^O^WJt** 3 0^%JEAJ:^Lfcv-y = ^R-ftBt 
Sr. £l<Z>ffi£tt2 8^±ffi«w»i-S*l<7>«it«Rlh 
i29i: LT^-r^ (013) 0 
[0 0 7 4] ^^i5**EIMIJ6-CH:. #*91K:iS 

[0075] i-*fofe, *3at<o»«^ffs*illtflc3Sfi 
tciti(i\ giwxyfy^h S /7 p i2 3, ^i<^-y- 

K9^-/HK2 7 b*3it/»l <Offlffi»KJhK2 9^ 

S:3 0^%W_bi^bfc^y =>^<t|RT*4>So 
[0 0 7 6] tot, V^ttBfc^^ + S* 
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MB2 8(nmm<vZhteb-?±ffi. TffiK:fct£LT*3tK 
*lO«i«2 8«)Bli:WS|l»t5W«:» ±9 5t^ 

J8S2 9 l ^iHEIft 2 8^±ii:MSixti^w 

h y^lK2 3 fcR*Hi^fc£^Mfc*IS^ 

[00 7 7] »1 OtNf K**- 'HR2 7 b#E 

Hit 2 6rt^SffiiwjBoT»jft**bTV^O-e. ®i<o 

t^c^tf. nmmm i ^*5»t*« i^!)7^^ 

6{CitLT, *lWf>fK!?^«2 7bliE»l2 

i28 (D^m^ti^i"^ <^ 3° 
[0 0 7 8] ^iurin^r. /<yr^^/vmM2 6 

H 9 E»*2 6^(Dll 

fMSrft 3 ^ t -eiM* K 9 * -yMK^tt^ *fc«a*?US»rii 

[0 0 7 9] ^lCDfflid^2 8<D|g}/C 

[0 0 8 0] Sfc, *20K^«»fc*5l*-CHu * 1 
2 4«rjfelw»*L. tOrt»l-E*»2 6S:»*LtP 

[0 0 8 1 ] <H*<o»flB3>*HMi^^l»»±* 

[008 2] B14-B17 \ttMt&<Dj&miZ& Z> 



8l:*t7'o'fe^7P-tii, Si 3<D*jtu:iD;*-T£ 

So 

[0 0 8 3] *H16<^»1B»2:J3^-Ct. B8*l§^fc6V N 

M<D%mi \zwtzm2<o=.y s ?>yx Yvzrvti o*d 

J:^2(D/n-K-7^^I1 2^Iffl^tl?)o tVXZ 
b\z, mM<DMmnziortZ>m2<n'<})T**;i'l 5<d 

U«*Sn5o ±SSLfcjflCK*Mi. ^«6<0»»l^H 
3-EI6<Dynir^-7n-^|^#T*foSo EAT\ 014 

[0 0 8 4] *1\ ±iBxs-e#e>nfc«Jt«>±»-, * 
2<n\mmmmr$$Mm3 1 , ^2^7fv^h7 

y§3 2, !R3(OiS:««MM»6»«3 3. *3±tf*2 
C0/N _ k-^^^^3 4 fcr. <DlB^»riE-t-5 (Hi 4) . 

[oo8 5] _h^Lfc<fc9K:, ^mmconmx^ %2 

(Dxyfy^ b^iSl3 2*5<fctf»2<Z>/N- K^^^ 

[0 0 8 6] £fc, *2i3J:t5»3 0ffi»«*liBWft* 
031, 33tCt±, fgl (OffiR**Jinifttftff 24^1^1 

[0 0 8 7] W:, $20^-K^^^K3 4^r^^- h 

^tlti3 WI6IHK 3 3 Id 

^«rfroTEIIH*3 6Sr*«i-5« Sfc* ia«f*3 6 

*YV V?=77 4&V¥i*:m^X'<9-='>y^ Z.ft* 

(Dmfemx±m2 g^vy^^^^^^^ff^xmmn 

3 5 ^Mt5 (015) o 

[0 0 8 8] fc*3. »2(Oxyf^h^B3 2 

r±, e«»3 6©«*»w«cfcfit»w»j**ns. .to 

T\ »2*5J;V»3^(6:Wm**BBJ61Wlt3 1, 33^ 
lo^lPMI^ifci^, *<0JilHlftf**<OJ*» 

%^Sr.i:^x^So 
[0 0 8 9] m^^X. Effi»3 6 33±0«tt7L3 5^(7) 

£3 0Jf^%EA±tcUfc^U 3y^I«JK5J; 
9tc. ^^Vi^\h^h%2<n^^ Y^7ir—^^M^ 
8d«3 7 a SrHl 5(OM^S*IU5l3*t5 
(0 16) 0 

[0 0 9 0] tit, I2^W K^*-yWUj«ffl|ft» 
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^-^l3 7b^M« (12117). 
[0 0 9 1 1 »CtC. Sl2<D$i»S3 8£^fi5cU H20 

5 0 rfti;:J;9, E**3 6is*u«tt?L3 5ii!B2<7> 
K**— /MBI3 7 b£WBfflU:^LT*2 0«K» 

+w.mm^<D'$mi£m& 3 ojs^%w±^ tfc-> y = > 

£HUBI£, *2<&«E»3 8<O±ffifcl»i-5#20>«ffi 
»BSJhBl3 9 £ ITMt^ (Ell 8) o 
[0 0 9 2] *Hlfi<0?ei«^«5#*ft:Jfifi^ £ftte\ 

* 2 <om£» 3 s tr^-r s m 2 (oflttttnihK 3 9 \z t 

S^y =^«ffc0l«r»BU *OS/JI=ivaMk:gHctt, Ik 

«p#iHHfc t * ¥3w*sb#» ft a 0 

[0 0 9 3] ftfc, *l»lE^ffii(Cffi«^«ff»B<OB 
JSMfcfciftfi, ±EW£fc#1-*¥»f«SB*«3i+ 

[0 0 9 4] *3IJSW«1B^*3^-Ctt, !2(Oi 

Id^3 8«(^f:oT, * 2 3 
■ IHttlUKsi, 3 3*:*^»ritL. -tort«lcE*Ht 
1 4*3«ta c »«?Ll 3$rMLtt^ 0 dft^t^ ^ 

[0 0 9 5] 4:«tta>»nicfiR%^«f*:SB^J: 

**—/MK3 7 b*3j:r/SB2<o«lt«B6jliBt3 9riv£ 
T. ***5VMi»*+**^**tt:*4:3 0BW-%EA 
iriciLfoy 3>jKitBlT*fcSo 
[0 0 9 6] tot, B8**5v^fiBg* + **S:**i- 

m<n&t£b-?±M, Tffi^t>*LT*3 9, SIS 2 OMEN 
3 8<7?«H«-«H^jttJ:-t-aoSr, J: 9 fitlll- Kit 
fc^-C#« 0 -t-*fc*>. »2 0«ffi»B&ihl»3 9*5*2 

OieH3 8<D±ffit;i^fi!c£ftT^5<OT\ «B<£>_b;£— 

>*--/H»3 7 b#ffii»«3 6*3±Uq»«a3 5ft<7)^® 
HftoT^^tLtl^^T, j£jRi»3 6*5±UW«fL 

3 5W^jaiaw»2i3±t/»3o(S:9ia*«w*e»j»3 

1, 3 3-C0^cDfei5r^p^ih-r^>r t*ST-**o 
*2(D^ifi^3 8C0T^Jf^$ftfc*2<D^y^^^^ 



[0 0 9 7] Sfc % I2(?)f^ K**— A4*3 7 b **E 
»*3 6*3±l/«tt7L3 5flWtEHfiotWSilT 

4:ftofc*S*. l2(OSEi3 8(n&mzmM£ltZ>^ 

2^!/7^^/H 5(CitLT. ®2<7)1M Kl>*— /U 
137 bfiffij»ft3 6*5<fcOqg^?L3 SrtOlSffilwttK 

ite>ft«i^-e, %2<a«BEik3 8<Dftmzm 

[0 0 9 8] ^rftiwjD^LT. /<U7^^^SEil3 6 
*5J:tf»tt?L3 5rt<OlSffi*-ttR*te>ft4l^ttc± 
0**2 Oil^IS^ 38^11 <DgpffilS 2 8 <t OffttSBO 

[0 0 9 9] ^(Dltj:^ * 2 OiPffilS 3 8(?)fi6i 

[0 10 0] 

mw<D?hm K#*lfcE*to*WK:*fttf. ->y=3 
vKfkBHctt, Bestir Sfcte, ^fticiDx.-c^*^ 

ffl Ufcffl^SH»ftatt^lt*S:BS±-t-S 

A #ft WPKMk: b fc ¥*ft:§6Bri s » b ft S 0 
[oioi] »**2«cE<fto«W^*W^J:fttf, > 

y=>«ftWwtt, B*ac^t**ft, «rE->y="^« 

[0102] |f*3S 3 izE*W>*9lfc: tfttf . > y = > 
*S3 0JDR^%K±«-*ft5 o ^.ft^cfcO. HMMfrlwSfli 

<rc«*ri*efc»sft. «oa:«»wfiHr«i«»»«*-co 

[0 10 3] if*JS4tCffi«t05§PJlC ±fttf, *>!l=^ 
RflsDIlcH:, BIIJSET-tftSft. WES/y a^tftfk* 
ti, »*JS : ¥-*3±O c **lR^Sr'&fo'ti:T3 0J®^%£A± 
$tr 0 r:o»frt«l*qi3i:lRl*o«b*dsab5. 

[ si i ] mmconm i ^« e ¥«^^goMit^ffio 
[ei 2] mmmmi \z»i^m»mm^tak^m<D 

[1213] Hlfco&tti lw«5*SM*ca6B<o«3S*«fe«) 

[114] mmmmi 

Kas] mmmmi te«5*w**B«>«jg*ffio 

[1216] XttO»l|l lc«6*?»*|fiB**-rB-C* 
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[ni7] >'j ^>foikmtt><ommt.tite&mid£vm 
[m8] mm<Dmn2iz&z>*m-fc : ms.<DMmjjm<o 

[09] ^iSw^fl|2(^?,^«^ggwJiit^ffiw 
[011] ^wff$S2i^5^^mwMit^ffi 

Ha 1 2 j mmmm 2 (^s^^grosit;^ 

[013] 3U£coff^2(^^5^#:^«^^-rill-C- 

[014] ^few^l 3 l;i 5 

[Ull 5] *t£(73ff^3{^5^*»:^c75SJ^ffi 

[Hi 6] *J£c7)ff^3!c^S^»i*:ggc7?^it^gb 



[1117] mmmm3tzm^^m»mm(omm^m 

[El 8] ^JicOff^3lc#,S^!»^®^^i-|21-C:- 

1, 21 2, 22 T^feft/f. 3, 23 m 
mmmm. 5, 25 ii^-k^^i, 6 n 

1W/<!)7^;K 7, 2 8 H 1 7 a, 1 

4 , 2 6, 3 6 E«l«* 8,29 il (DmUtmJj it 
MS. 9, 3 1 » 2 Ol£»|«*«IWiiea«l. 10, 3 2 

i2^^f>^h 7 m ii, 33 m3<ni& 
mmmmm$&mm. 12, 34 

K« 13, 3 5 jftRTL 15 S2(0/^r^yK 
16, 3 8 ^2C0^IdM> 17, 3 9 %2<DW$Llit 

B&JLBt, 2 7b ll^K^^g, 3 7b m 
2<01^ K**— /HKo 
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F*~A(#%) 5F033 HH11 HH32 JJ01 JJ11 JJ32 
KK11 KK32 MM01 MM02 MM12 
MM13 NN06 NN07 PP06 PP15 
PP26 QQ09 QQ10 QQ11 QQ25 
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